Background and Purpose: Possible specific risk factors for silent infarcts remain unknown. The aim of this study was to investigate whether risk factors for silent infarcts differ from those for symptomatic infarcts in stroke patients.
In patients with a first acute stroke, computed tomographic (CT) scans sometimes reveal early hypodensities not appropriate for the clinical deficits and suggestive of a previous brain infarction. [1] [2] [3] To our knowledge there are only three studies dealing with such "silent" infarcts in consecutive patients with an acute stroke.1-3 These studies suggested that silent infarct might be related to age,1"3 arterial hypertension,3 smoking,3 and diabetes mellitus. 2 However, their results can hardly be compared since these studies differed in their inclusion criteria. Moreover, two of the studies included their first patients more than 12 years ago and used different methods to determine the presumed cause of stroke. 12 In other studies,3-10 patients were not always representative of all stroke patients because these studies were performed in selected populations: patients with transient ischemic attacks (TIA) or minor strokes and free of atrial fibrillation3; patients with nonvalvular atrial fibrillation4-6; and patients with carotid stenosis.7-10 These studies revealed that atrial fibrillation4-6 and carotid stenosis were predisposing factors for silent infarct.7-10 To our knowledge, system-atic echocardiography in consecutive patients who were not selected on the basis of a potential cause of stroke has never been used in studies on silent infarct. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] The aim of our study was to determine, among consecutive patients with stroke or TIA, whether the presence of silent infarct is related to the various vascular risk factors for the presumed mechanism of stroke. Magnetic resonance imaging frequently detects silent lesions," but some are of nonvascular origin12; for this reason we performed this study by means of CT scan.
Subjects and Methods We defined silent infarcts as asymptomatic infarcts detected on CT scan in patients free of any history of stroke and unrelated to the symptoms and signs of the index stroke.
We conducted this study over a 32-month period (October 1, 1989 The interobserver and intraobserver reliability of this method of assessment of CT data has been previously evaluated as excellent. 13 The observers determined whether the following lesions were present: cortical infarcts (any infarct involving the cortical surface and cerebellar infarcts); small subcortical infarcts (any infarct smaller than 15 mm involving the basal ganglia, thalamus, internal capsule, or white matter and sparing the cortical surface); border zone infarcts (any infarct located between two arterial territories); cortical hemorrhage (any hemorrhage involving the cortical surface); subcortical hemorrhage (any hemorrhage involving the basal ganglia, thalamus, or internal capsule and sparing the cortical surface); and hyperdense middle cerebral artery sign according to previous criteria.'4 Hemorrhagic changes within an infarct were categorized as infarcts. For the purpose of this study, pure laterostriate infarcts larger than 15 mm were grouped together with cortical infarcts because they are attributed to largevessel disease.'5 Leukoaraiosis was defined using the criteria of Inzitari et al '6 and scored by means of the 0-to 3-point rating scale of Blennow et al. 17 Cerebral atrophy was assessed by means of the semiquantitative 0-to 3-point rating scale of Leys et al. ' 8 Leukoaraiosis and cerebral atrophy were assessed for the hemisphere opposite to a unilateral focal vascular lesion and for the right hemisphere in the remaining patients.
For the first step of statistical analysis we divided the 595 patients into two groups: those with one or more silent infarcts and those without silent infarct. We compared the two groups according to the characteristics listed in Table 1 and the presumed cause of the .63
Values of odds ratios (OR) >1 mean that the factor is more frequent in patients with SI (silent infarct). CI, confidence interval.
*By X 2 test.
unrelated to the symptoms and signs of the index stroke. However, small hemorrhagic lesions may become hypodense after a few weeks.2' Some of our so-called silent infarcts might therefore be sequelae of hemorrhages, as in previous studies.' 10 The National Institute of Neurological and Communicative Disorders and Stroke (NINCDS) Stroke Data Bank' found a prevalence of 11% in 1805 patients. This study included only patients without history of stroke or with symptomatic lesions unrelated to the current deficits but excluded patients with TIA. The Framingham study group2 found silent infarcts in 10% of a small group of 124 patients with criteria close to those of the NINCDS. Both studies were conducted in the early 1980s; ours was conducted from 1989 to 1992. During this period the quality of CT scans has improved, and this may explain the higher prevalence of silent infarcts in our study. The difference in prevalence of silent infarcts between the Dutch study3 (13%) and ours can be explained by their criteria of inclusion (TIA or minor strokes) and exclusion (atrial fibrillation). Our study has been performed in hospital patients with stroke or TIA; therefore, our results cannot be generalized to silent infarcts detected in "true" asymptomatic subjects. Silent infarcts were more likely to be subcortical, as previously suggested by the Dutch TIA Trial Study Group.3 However, the NINCDS' and Framingham2 studies found fewer subcortical infarcts in silent infarcts. This difference may also be explained by the improvement of the quality of the CT scans, which now allows an easier detection of small subcortical infarcts. We found more silent infarcts in patients older than 65 years, and this was an independent variable on the discriminant analysis. The NINCDS' and the Dutch TIA Trial Study Group3 found similar results. The latter study3 also found a significant relation of silent infarct with arterial hypertension and current cigarette smoking. Tobacco was not included in our variables because this item could not be collected in aphasic or comatose patients, contrary to the Dutch group in which only patients with TIA or minor residual deficits were included. We did not find a significant relation with arterial hypertension, which may result from the smaller numbers in our study. In the Framingham study,2 silent infarcts occurred more frequently in patients with diabetes mellitus; we could not confirm this in our study.
We found that left atrial enlargement at echocardiogram was an independent risk factor for silent infarct. In patients with nonvalvular atrial fibrillation,4 age and increased left atrial diameter were associated with additional risk for silent stroke. The same findings have been found by Caplan et a122 in symptomatic patients with stroke and atrial fibrillation but not in the Boston Area Anticoagulation Trial for Atrial Fibrillation primary prevention trial.23 Our study was the first to explore in consecutive patients with stroke of any type the role of the size of the left atrium at echocardiogram on the occurrence of silent infarct. Other studies on silent infarct in atrial fibrillation are difficult to interpret because the definition of brain infarction was different, and information on other cerebrovascular risk factors was not always detailed.56 Although our study found a strong relation between left atrial enlargement and silent infarct, we did not find any relation between silent infarct and atrial fibrillation or other sources of embolism in the heart as potential causes of the index stroke. Thus, the mechanism of silent infarct remains uncertain in patients with left atrial enlargement.
We cannot exclude the possibility that silent infarct and left atrial enlargement might both be secondary to a common factor that was not included in our study. It might be incorrect to perform the discriminant analysis in a subgroup of patients smaller than half of the original group. However, no specific investigation has been performed for this study, and we did not perform echocardiography in patients with intracerebral hemorrhages or dissection of the cervical arteries. Discriminant analysis was performed only in patients with ischemic stroke or TIA who survived long enough to have echocardiography. Thus, our conclusions are valid only for the subgroup of patients with TIA or ischemic stroke who survived a few days. Silent infarcts are frequent in patients with carotid stenosis.9 In patients with asymptomatic carotid stenosis greater than 70%, the presence of silent infarct might be an argument for endarterectomy, although the advantages have not been proved to outweigh the risk of operation. Studies on silent infarct in carotid stenosis have so far provided little information about associated cerebrovascular risk factors, so that it is difficult to determine the exact role of largeartery disease in the pathogenesis of silent infarct. The predominance of small subcortical infarcts in our study would argue against a major role.
In the univariate analysis there was a significant relation between leukoaraiosis and presence of silent infarct that was not confirmed in the multivariate analysis. Most silent infarcts are subcortical infarcts smaller than 15 mm, and leukoaraiosis is more likely to be present in patients with such infarcts.13 Because leukoaraiosis increases with age,24 the higher prevalence of by guest on April 20, 2017 silent infarct in patients with leukoaraiosis might be just an effect of age.
Longitudinal studies are necessary to assess the exact role of left atrial enlargement in the pathogenesis of silent brain infarction.
